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Ocular regional anesthesia can be accomplished with either a peribulbar or
retrobulbar approach. Each has advantages and disadvantages. Complications
can bevision-treatening or life-threatening. Positioning the eye inneutral gaze
when retrobulbar block is executed and using a needle no longer than 31 mm
are effective strategies to reducethe incidence ofserious complications.
Orbital injection of local anesthetics (cocaine) was first performed in 1884 for
enucleation ofthe globe [1]. However, it was not until the 1930's, when the less toxic pro-
caine and, later, theamide anesthetics became available, thatorbital block was commonly
used for ophthalmic surgery. Atkinson's 1936 paper [2] popularized a technique that
became firmly entrenched as the traditional retrobulbar block. With this approach, a dull
needle was inserted into the muscle cone while the globe was elevated and adducted (i.e.,
gazing superonasally). Moreover, a separate facial nerve block is necessary in conjunc-
tion with retrobulbar block to achieve akinesia oftheeyelids. A varietyofapproaches can
be used to block the facial nerve, either proximally or distally, to its exit point from the
skull through the stylomastoid foramen. Moving distally to proximally to the foramen,
the techniques include the van Lint, Atkinson, O'Brien, and Nadbath-Rehman methods.
Each has advantages anddisadvantages that will be discussed below.
A partial list of complications [3-13] associated with retrobulbar block includes
retrobulbar hemorrhage, stimulation of the oculocardiac reflex arc, puncture of the globe
producing retinal detachment and vitreous hemorrhage, intraocular injection, optic nerve
penetration, central retinal artery occlusion, intravenous or intra-arterial injection, and
brain stem anesthesia.
Retrobulbar hemorrhage occurs as often as 1 to 3% of the time after retrobulbar
injection [14]. Diagnostic features include proptosis (with hardness of the globe), chemo-
sis, and the eventual appearance of subconjunctival blood. Intraocular pressure can
increase dramatically after a major bleed and should be monitored with tonometry by the
ophthalmologist. In addition, central retinal artery pulsations must be monitored carefully
by the ophthalmologist to rule out retinal artery occlusion. If flow is impeded, a lateral
canthotomy [15] or anterior chamber paracentesis will be necessary. Moreover, since
blood extravasation from the muscle cone may trigger the oculocardiac reflex several
hours after performance of the retrobulbar block, appropriate electrocardiographic moni-
toring is indicated.
Since 1980, several literature reports documented serious CNSb depression following
retrobulbar block. There is a continuum of sequelae, depending on the amount of drug
that gains entrance to the CNS, and the specific area to which the drug spreads [16]. The
protean CNS signs may include violent shivering [17], contralateral amaurosis, loss of
consciousness, apnea, and hemiplegia, paraplegia, quadriplegia, or hyperreflexia.
Blockade ofthe eighth to twelfth cranial nerves will result in deafness, vertigo, vagolysis,
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dysphagia, aphasia, and loss ofneck muscle power. Although these signs may be present
in various combinations, once it is apparent that the local anesthetic has spread to the
CNS, the anesthesiologist must immediately be prepared to provide cardiopulmonary
resuscitation if necessary. When properly treated, these patients quickly recover com-
pletely. However, delay in diagnosing and treating the condition can result in death.
Much is now known about prevention of brain stem anesthesia. Attention has
focused on ocular position when regional blockade of the eye is performed and on the
length and type of needle selected. In 1981, Unsold et al. [18] pointed out the hazard of
the traditional Atkinson position ofsuperonasal gaze during inferotemporal needle place-
ment forretrobulbar block. This position places the optic nerve in closerproximity to the
advancing needle, where the needle tip can pierce the meningeal sheath surrounding the
optic nerve, allowing local anesthetics to spread throughout the CNS. With the globe in
primary gaze, or looking inferonasally [19], the optic nerve sheath is less vulnerable to
needle penetration. Moreover, avoidance of deep penetration of the orbit is important to
prevent this and other serious complications, including perforation of the globe. Even in
the absence of penetration of the optic nerve sheath, central spread of local anesthetic
from deep orbital injection may be a rare complication [20]. Hence, the maximal needle
length currently recommended for retrobulbar block is 31 mm (1.25 inches) [21].
Moreover, recent studies have found that serious injury is greater with the use of larger,
dull needles than with fine, disposable ones [22].
Peribulbar block is considered by many to be easier, safer, and less painful than
retrobulbar block, because the muscle cone is not entered and the need for facial nerve
block is eliminated. Because the anesthetic is deposited outside the muscle cone and then
must diffuse to target areas, the potential for intraocular or intradural injection is mini-
mized, and the potential for intraconal hemorrhage and direct nerve injury is essentially
avoided. However, peribulbar block typically has a higher failure rate and a longer onset
time than retrobulbar block, unless the onset is accelerated by adding sodium bicarbonate
to the anesthetic mixture [23]. Additionally, the larger volume ofanesthetic deposited in
the orbit produces increased forward pressure on the eyeball, which some surgeons find
objectionable. Reported complications have included peribulbar hemorrhage and perfora-
tion ofthe globe.
In summary, it is imperative to understand that complications from ocular regional
anesthesia can be both vision-threatening and life-threatening.
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